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is ongoing. Patients report pain and function at standardized intervals
after TJR, as well as healthcare utilization due to knee or hip issues.
Suspected post-operative events are conﬁrmed through chart review
and peer adjudication using national professional society deﬁnitions.
Implant details are collected from hospitals. Risk-adjusted comparative
reports of post-TJR events and patient-reported outcomes are returned
to participating surgeons quarterly. More than 85% of patients complete
the year 1 follow-up surveys and 24 and 36 month surveys are now
underway.
Conclusions: The research cohort employs innovative strategies and
will collect comprehensive post-TJR data from a national cohort of more
than 25,000 patients for years into the future. Comparative effective-
ness research emerging from these data will include patient, implant,
and health system predictors of post-TJR adverse events, pain relief,
functional gain, and long-term revision rates. These TJR analyses will
offer novel and important new evidence to guide patient and surgeon
TJR decisions, and are possible only because of this comprehensive
research design.
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OSTEOARTHRITIS A SIGNIFICANT SOURCE OF DISABILITY AND
MORBIDITY AFTER COMBAT RELATED PERIARTICULAR TIBIA
FRACTURE
M.E. Fleming. Walter Reed Natl. Military Med. Ctr., Bethesda, MD, USA
Purpose:Over ﬁfty thousand (50,569) U.S. military personnel have been
wounded in action (WIA) in OEF, OIF, and OND. Extremity injuries due to
explosions constitute the bulk of the injuries. Advances in body armor,
“up-armored” vehicles, and rapid transport to surgical stabilization have
improved survival over prior conﬂicts. These trends have resulted in an
increase in the number of Wounded Warriors surviving and living with
disability due to severe extremity injuries. Injuries caused by IED
explosions and high-velocityweapons are complex. Open fractures have
a high incidence of complications and open periarticular fractures por-
tend an even worse prognosis. Although open tibia shaft fractures have
been exhaustively studied, the literature is sparse with regard to the
outcomes and complications including the development of post trau-
matic osteoarthritis (PTOA) associated with the management of combat
related periarticular tibia injuries (plafond and plateau). The literature
suggests that PTOA is a common sequelae of these periarticular injuries.
The objective of this report is to predict the development of of post-
traumatic osteoarthritis based on retrospective data,
Methods: This is an IRB approved retrospective review of patients
injured in support of combat operations in Afghanistan and Iraq
between October 2003 and December 2011. Data extracted included the
injury severity score (ISS), associated injuries, degree of soft tissue
injury including the Gustilo-Andersen grade of open fracture severity,
type of soft tissue coverage, type of deﬁnitive ﬁxation, time to union,
complications and length of follow up.
Results: 146 patients were identiﬁed to have sustained a combat related
periarticular tibia fracture (66 plafond and 80 plateau). Ninety-two
patients sustained open fractures. Sixty-seven (45%) of the patients
developed radiographic evidence of posttraumatic osteoarthritis, which
included twenty-four of the tibia plateau fractures and forty-three of
the plafond fractures. The onset of PTOA ranged from 6 months post-
injury to > 60 months. Other common complications and need for
reoperation associated with these injuries included infection, irritable
hardware and neuropathic pain.
Conclusions: Osteoarthritis is a common cause of disability among
servicememberswhoaremedically separated fromactiveduty. It affects a
spectrum of service members, from the most junior enlisted person (the
most commonly injured demographic in combat) to the older, senior
ranking person with degenerative OA following a career of military
service. Arthritis is the most common unﬁtting condition among the
battleﬁeld injuries, with 94.4% of cases attributed to combat injury and
only5.6%attributed topreexistingconditionsordocumented in thehealth
records prior to battle injury. Nomodel exists to predict the development
of post-traumatic osteoarthritis after periarticular tibia fractures sus-
tained in combat. There are few series in the literature that address the
complications thatoccurwithmanagementofperiarticular tibia fractures.This retrospective review of combat injured patients with a periarticular
injury is one of the largest series of patients studied with the primary
objective to determine the rate of posttraumatic osteoarthritis. This study
may lead to a better understanding of joint injuries and help identify
patients at increased risk thatmaybeamenable topreventivemeasures to
minimize disabling joint degeneration in this population.
694
THE OUTCOME OF LATERAL INCISION SKIN FLAP HYPALGESIA AND
KNEE FUNCTIONS FOR OA PATIENTS 5 YEARS AFTER TOTAL KNEE
ARTHROPLASTY
X. Wu y, L.X. Yang z, T.Z. Sun y. y Peking Univ. People's Hosp., Beijing,
China; zBeijing Daxing Hongxing Hosp., Beijing, China
Purpose: Nowadays, Total knee arthroplasty (TKA) has become an
important treatment for late stage Osteoarthritis (OA) patients and
almost all of the patients will report numbness on the lateral incision
skin ﬂap after surgery. Although many studies has revealed the reason
and change of this numbness, no such conclusion has beenmade for the
5 years outcome and its effects on patients’ knee function based on both
questionnaire and physical examinations.
Methods: 40 OA patients (59 knees) after TKA were continuously
recruited, and the areas of numbness (analgesia areas and hypalgesia
areas) were marked and measured around the midline incisions one
week after TKA. A technician used the pin of percussion hammer for
crude test around the incisions, then tested with a needle outside-in
and downward. Marks were made when patients began to feel loss of
pain or decrease of pain. Tests were repeated every 1cm. Analgesia areas
and hypalgesia areas were formed by linking the marked dots together,
while the positions of the patella and tibial tuberosity were also marked
(Shown as Fig.1). At the same time, the patients’ medical and surgical
informationwere detailedly recorded, including gender, age, body mass
index (BMI), one or both knees for TKA, left or right knee for TKA, got
patellar replaced or not, as well as the intraoperative bleeding volumes,
postoperative drainage volumes, prosthesis types, lengths of incisions,
the lengths from the tibial tuberosities to the distal and proximal points
of incisions, and preoperative KSS (Knee society score) clinical and
function scores. The areas of numbness were measured again by the
same technician with the same method at a mean follow-up of 5 years
(60-63 months) (Shown as Fig.2). In addition, SF-36 questionnaire, KSS
clinical and function scores, and the University of Western Ontario
McMaster osteoarthritis Index visual scores (WOMAC) were also
required to complete. All the areas were measured by the "AutoCAD"
Software), and SAS statistical software was used for statistical analysis.
We deﬁned the objective numbness as tested hypalgesia area and
subjective numbness as self-reported hypalgesia.
Results: All of the 40 patients had analgesia areas(39.4±14.4) cm2
(14.4cm2_85.5cm2) and hypalgesia areas (71.6±23.9) cm2
(27.0cm2_127.3cm2) one week after TKA. 5 years after TKA, all of the
patients had no more analgesia areas and the average of hypalgesia
areas was (10.8±11.6) cm2 (0.0cm2_42.6cm2), with 16 knees of 10
patients reported a complete restoration of objective numbness. There
was a decrease of 84.9% on hypalgesia areas from 1 week after TKA to 5
years after TKA (t¼ 17.6, P < 0.01). At the 1week examination, therewas
positive correlations between the lateral incision skin ﬂap hypalgesia
areas with the lengths of incisions (t ¼ 3.07, P ¼ 0.002); and with the
lengths from tibial tuberosities to the distal point of incisions (t¼ 3.78, P
<0.001). At the 5 years examination, the lateral incision skin ﬂap
hypalgesia areas had no correlations with all of the variables we con-
cerned. And the existence of the patients’ subjective or objective
numbness (hypalgesia areas) at both 1 week and 5 years after TKA had
no affection on their 5 years’ KSS clinical and function scores, WOMAC
scores, or SF36 PCS and MCS scores, even adjusted for age, sex, BMI and
the preoperative KSS clinical and function scores.
Conclusions: All patients get lateral incision skin ﬂap hypalgesia areas
after TKA and its improvement occurs over the next few years. The
lateral skin incision hypalgesia areas have no signiﬁcant effect on the
patients’ 5-year functional rehabilitation. Therefore, patients after TKA
have no necessities to worry about the affecting of hypalgesia areas on
their rehabilitation. However, the consent of this complication is nec-
essary before TKA.
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STRAIN DISTRIBUTION AND CELL DEFORMATION WITHIN A 3D
HYDROGEL IS INHOMOGENEOUS
S. Leung, S. MacGlashan, D. Musson, J. Cornish, I. Anderson, V. Shim.
Univ. of Auckland, Auckland, New Zealand
Purpose: Joint loading in vivo results in a complex combination of
compressive, tensile, and shear deformations in cartilage. Such
mechanical loading plays a crucial role in chondrocytes’ development
and cartilage health. In vitro models that use 3D hydrogels, such as
agarose, have been widely used in studies of how mechanical stimulus
inﬂuences chondrocyte behaviour. However, due to the inhomogeneity
of hydrogels, it is difﬁcult to accurately characterize how mechanical
load affects chondrocytes mechanotransduction. Therefore, our objec-
tives were to identify the macroscopic strain distribution within a
chondrocyte-hydrogel model (namely surface, middle and bottom
regions) under the three modes of loading (compression, tension and
shear) and compare it to the local microscopic strain chondrocytes
experience over a period of development. This will provide a more
accurate understanding on how macroscopic mechanical load affects
chondrocytes over their development period.
Methods:Murine chondrocytes seeded in 3% agarose at 4x106 cells/ml
were cast between specially designed stainless steel porous-ends to
form 15mm13mm3mm constructs and was cultured up to 21 days.
Constructs were tested on day 1, 3, 7, 14 and 21 time points. Gel-level
strain: Cell-gel blocks were placed in a novel device that applied
compression, tension and shear at 100mm increments to a maximum of
15% strain in unconﬁned conditions. Carbon powder was used to trace
gel movement. The deformation of the surface, middle and bottom
regions of the cell-gel blocks were captured at each increment. Cross-
correlation technique was used to calculate strains at each region. Cell-
level strain: Cell-gel blocks in the novel device was mounted on an
inverted microscope, and the same loading conditions were applied to
the cell-gel blocks. The deformation of cells within each region were
captured and the deformation index were measured.Results: The strain distribution within the construct under com-
pression, tension and shear was inhomogeneous across the gel. An
example of this is shown in the ﬁgure, where it shows the strain dis-
tribution at the surface region of the construct under compression,
tension and shear loading at day 1 of culture. The internal distribution
of strain within the construct, from surface, middle and bottom, was
also inhomogeneous. This was also reﬂected in the deformation of the
cells, measured by the aspect ratio. This inhomogeneity means that cells
in different regions within a hydrogel construct will receive different
amounts of strains under compression, tension and shear loading
conditions. The total magnitude of strain that chondrocytes received
over the culture period decreased due to the formation of extracellular
matrix, which varied within different regions of the construct as well.
This may be due to the differences in the nutrient diffusion distance that
affects the cell development.
Conclusions: Our results show the strains within chondrocyte-hydro-
gel constructs vary signiﬁcantly under compressive, tension and shear
loads from region to region. These macroscopic strain inhomogeneities
are also propagated down to the local microscopic strain on chon-
drocytes. Therefore it is important to characterize strain ﬁeld within the
gel and examine cells from different regions separately. If homogenized
during bio-analysis, the signiﬁcant difference in internal strains of the
gel is likely to inﬂuence the results. Therefore, we believe that it is
important to consider location dependent strain inhomogeneity when
applying mechanical stimulation using 3D hydrogel systems.696
AN ENGINEERED BIOMIMETIC CARTILAGINOUS TISSUE MODEL FOR
OSTEOARTHRITIS DRUG EVALUATION
Y. Peck, D. Wang. Nanyang Technological Univ., Singapore, Singapore
Purpose: Osteoarthritis (OA) is a prevalent degenerative joint disease
associated with wear and tear on a joint. Due to an upsurge in the
number of potential therapeutic agents, many researchers have
heightened their efforts in developing more relevant in vitro cartilage
diseased models with the aim of minimizing the use of various animal
models for drug screening.
Methods: This study aims to engineer an in vitro 3D cartilage diseased
model by co-culturing LPS-activated (LhCGþMfþþ) or non-activated
macrophages (LhCGþMf–) with/in living hyaline cartilage grafts that
are made from injectable and removable hydrogel template constructs.
The samples were harvested after a co-culture period of 7-days and 14-
days, respectively. Subsequently, viability staining, transcript levels,
histology and immunohistochemistry were used to assess chondrocyte
responses in terms of cell viability and changes in the cartilage matrix
composition. Furthermore, chondrocyte hypertrophy and apoptosis
were assessed via collagen type X expression and Annexin V/PI staining.
Results: The results showed that cell viability and cell density were
signiﬁcantly higher in the LhCGþMfþþas compared to the LhCGþMf–
